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The first object for consideration in 
locatmg a Kne for a railway is to ascer- 
tain, as far a. practicable, ihe probable 
amount of traffic to be provided for, to- 
gether with the nature of the same and 
the direction in which it will probably 
run; also what rate of speed is proposed 
for the rolhng stock; if high, tie super- 
structure must be made stronger and 
heavier, grades must be made easier, and 
curves lighter, than if a low rate of speed 
IS eontempUted. With this information 
m view, and carefully considered, the En- 
gineer can proceed to locate the line with 
more intelligence, and a greater degree 
of success than usually attends the aver, 
age " locations" of the present day. The 
tost, or PEELiMi-VABr soRVEy, is made 
k (27) 
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rhammer-drpssed so as to have horizontal 
beds and vortical joints. 
3. Vertical and Breast Walls. — The 
walls will bo good, dry rubble work, tho 
stones to be of such dimensions and laid 
with such batter as the Engineer may 


■ 4. Brick Work.— Where bricks are 

■ used in piers or abutments of arched or 
1 open bridges or tunnels, they shall be 
1 made of the beat clay, well tempered, 
] moulded, and burnt. The sizes after 

burning to bo nine inches long, four and 
one-quarter inches wide, and two and 
ouc-half inches thick; laid in tho best 
hydraulic mortar, grouted full every 
three courses, and made with such pro- 
portions of cement and sand as the 
Engineer may direct. The materials for 
the mortar to bo furnished by the eon- 
tractor. The joints to be of such thick- 
ness, and tho bond to be of old English 
or Flemish, or such other character as the 
Engineer may prescribe, either for the 
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■PHiOuey paid to said party of the first part 
on this contract; or the said Engineer 
may, at bis discretion, for the failure to 
prosecute the work with an adequate 
force, for non-compfiance with his direc- 
tions in regard to the nmnner of con- 


structJng it, or for any other omission or 
neglect of the requirements of this agree- 
ment and specifications on the part of the 
party of the first part, declare this con- 
tract, or any portion or section embraced 
in it, forfeited, which declaration and for- 
feiture shall exonerate the said 

Eailroad Company from any and all obli- 
gations and Uabilities arising under this 
contract, the same as if this agreement 
had never been made, and the reserved 

percentage of upon any work done 

by the party of the first part may be 
retained forever by the said Eailroad 
Company. And it is mutually agreed 
and distinctly understood that the de- 
dision of the Chief Engineer shall be 
Snal and conclusive in any dispute whicli 
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1 in snales (even if hard and firm at first), ^H 
1 or in earth, a lining of hard brick or ^| 
f masonry in cement is necessary. A tun- ^H 
nel should have a grade or inclination in ^| 
one direction for ease of future drainage ^| 
and ventilation. No special arrangement ^| 
is necessary for ventilation, either during ^H 
construction or after, if the length does ^M^H 
not exceed 1000 feet ; but beyond that, ^^^H 
generally during construction either shafts ^^^^H 
are made, or air is forced into the tunnel ^^^^H 
throTigh pipes from its ends. But after ^^^^H 
the work is finished nothing of the kind ^^^^H 
generally is necessary. ^^^^H 
Shafts generally cost from one and a ^^^^H 
half to three times as much per cubic vard ^^^^H 
as the main tunnel, owing to the greater ^^^^H 
difficulty of excavating and removing the ^^^H 
material, and getting rid of the water, all ^H H 
of which must be done by hoisting. Their ^H^H 
sectional areas commonly vary from ^^HT^ 
about 40 to 100 square feet. In exca- ^^B j 
vating the tunnel itself, a iieadino or ^^P J 
passage-way 5 or 8 feet high, and 3 to 12 ^H 1 
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The customary lengths of rails are 
seldom under 30 feet. The cost, there- 
fore, of Fish plates and bolts for one mile 
of single track railroad, will be about 
$158, as ahowa by the preceding tables. 
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WITNESSETH: That for, and in con- 
sideration of the payments and covenants, 
hereinafter mentioned, to be made and 
performed by the said party of the second 
part, the said parly of the first part doth 
hereby covenant and agree to do all the 
Track-laying and Back-filling of the main 

track and sidings of the said Eail- 

road Company, from to in 

accordance with the following specifica- 
tions; and in conformity with the direc- 
tions of the Engineer in charge, and to 
his satisfaction and acceptance; and to 

complete the same on or before the 

day of 18—. 
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The ties shall be laid accurately to the 
stakes as given by the Engineer in charge ; 
they shall be carefully mauled down on, 
or into, the ballast, to such depths as the 
Engineer may direct, and in such a man- 
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snail be commenced on or about the — 

day of , 18 — , and prosecuted with 

tiidi force aa the Engineer shall deem 
adequate to its completion within the time 
specified ; and if at any time the said 
jiarty of the first part shall refuse or neg- 
lect to prosecute the work with sufficient 
force, in the opinion of the Engineer, for 
its completion within the time specified 
in this agreement, then in that case the 
Engineer, or such agent as he may appoint, 
may proceed to employ such a number 
of workmen, laborers, and overseers as 
may, in the opinion of the Engineer, be 
necessary to insure the completion of the 
work within the time hereinbefore speci- 
fied, at such wages as he may find it ex- 
pedient or necessary to give, pay all per- 
sona so employed, and charge over the 
amount so paid to the party of the first 
part as for so much money paid to said 
party of the first part in this contract; or 
said Engineer may at his discretion, for 
failure to prosecute the work with aii 
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rods which are used to operate the switch 
and in such a manner that any strain 
ooming on the rods is received by them, 
and owing to their elastic nature is ren- 
aered harmless. The split rail switch, a.- 
ehown in the figure, is operated as fol- 
lows: In the diagram the switch is shown 
Bet for the siding. A represents a con- 
tinuous rail belonging to tbo side track, 
and D the continuous rail of the main 
track, both of which are unbroken rails, 
perfect in their entire length. This is 
one of the chief merits of the switch, as 
in cither ease, whether set for the siding 
or for the main line, one of the rails will 
be continuous and unbroken, and conse- 
quently no jarring or noise is experienced 
when running over it. B and C repre- 
sent two rails which are planed and madi 
pointed, so aa to fit up closely to the rails 
A and D. These two pointed raOa are 
clamped together by tie rods (usually five 
in number) so as to be thrown in the same 
"Bircction and at the same time by meaMia 
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gine house of this kind, designed for a ' 
number of engines, will cost about $1000 
per engine stall,— a wooden house is only 
intended as a temporary covering, and is 
very seldom used. 
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crosses it. On some well regulated rail- 
roads, running through crowded cities 
and crossing streets at grade, gates made 
of iron are put up and so arranged that 
no wagons can cross the railroad until 
the train has passed. This arrangement 
is also used in England at every grade 
crossing, and every precaution ia taken 
to avoid accidents to passing vehicles. 
There are many situations in which a 
bridge to pass a highway over a railway 
track would be very expensive, and this 
is a strong reason for having level 
1 crossings; and in some situationa, near 
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warrant a level crossing. The objection 
to merely an elev.ition of the highway, 
as injuring the public accommodation for 
travel, ia by no means worthy of being 
placed against the benefits the travellers 
on the public road will derive from the 
safety from collision that will be secured 
by the bridge.' The same reasoning holds 
good as to farm crossings. Serious acci- 
dents have occurred on these when made 
over the level of the rail. A good timber 
farm bridge, crossing a single track road, 
can be built for about §500, and the 
damages arising from one collision would 
pay the entire coat. 
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